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(54) IMethod for controlling transmission power of HS-SCCH in UiVITS system 



(57) A method for controlling a power of a shared 
control channel for high speed downlink shared channel 
(HS-SCCH) in a system adopting a high speed downlink 
packet access (HSDPA) technique is disclosed, which 
can control power of HS-SCCH by using the DPCH 
channel configured in each UE. Especially, by transmit- 



ting power of each sub-frame suitably for each UE, and 
by setting suitable transmission power of HS-SCCH ac- 
cording to whether it is in soft handover and according 
to whether it Is a primary cell in soft handover, an inter- 
cell Interference can be reduced and power of the base 
station can be effectively used. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to a 3GPP UMTS 
system and, more particularly, to a method for control- 
ling a power of a shared control channel for high speed 
downlink shared channel (HS-SCCH) in a system 
adopting a high speed downlinl^ packet access (HSDPA) 
technique. 

2. Description of the Background Art 

[0002] In general, a standard system of a third gener- 
ation partnership project (3GPP) proposes a new high 
speed downlink shared channel (HS-DSCH) in order to 
support a high speed packet data service. The 
HS-DSCH is used in a UMTS system for Release 5 
which specifies a high speed downlink packet access 
(HSDPA). 

[0003] Unlike a W-CDMA system in 3GPP technical 
specifications for Release 99/Release 4, the HS-DSCH 
uses a short transmission time interval (TTI) (3 slot, 2 
ms) and supports diverse modulation code sets (MCS) 
in order to support a high data rate. 
[0004] Thus, an optimal data transmission perform- 
ance can be improved by selecting the most suitable 
MCS for a radio channel condition, for which a hybrid 
ARQ (HARQ) technique is adopted which combines an 
automatic repeat request (ARQ) technique and a chan- 
nel coding technique. 

[0005] The HS-DSCH transmits high speed user data 
to different users for every sub-frame of 2msec. Accord- 
ingly, in order for a terminal to receive the user data over 
the HS-DSCH, a shared control channel for HS-DSCH 
(HS-SCCH) and a dedicated physical channel (DPCH) 
should be configured. 

[0006] The HS-SCCH, a physical channel, is a type 
of a downlink common control channel for supporting 
the HSDPA technique. The channel is used to transmit 
a UE ID (User Equipment Identification) and control in- 
formation, whereby the terminal can receive the 
HS-DSCH transmitting the high speed user data. The 
tenninal monitors the UE ID transmitted over the 
HS-SCCH to recognize whether there is data the termi- 
nal is to receive, and then, if there is data the terminal 
is to receive, receives the user data transmitted over the 
HS-DSCH by using the control information received 
from the HS-SCCH. Furthermore, the UE ID and the 
control information are transmitted for every sub-frame 
(2ms) of the HS-SCCH. A Node B (a base station) to 
which a cell transmitting the HS-DSCH belongs gener- 
ates the control information transmitted over the 
HS-SCCH. 

[0007] Figure 1 is a structure of a sub-frame of the 
control information transmitted over the HS-SCCH. 



[0008] As shown in Figure 1 , the control information 
is roughly classified into transport format and resource 
related information (TFRI) and HARQ related informa- 
tion. The TFRI includes information related to a trans- 
5 port channel set size, modulation, a coding rate and the 
number of multicodes for HS-DSCH. and the HARQ re- 
lated Information includes information such as a block 
number and a redundancy version. Besides, UE ID is 
transmitted over HS-SCCH. 
10 [0009] Figure 3 is a drawing illustrating a transmission 
timing of the HS-SCCH and the HS-DSCH. 
[0010] As shown in Figure 3, after the UE ID and the 
control information are transmitted over the HS-SCCH, 
a data is transmitted over the HS-DSCH. 
IS [0011] One or more HS-SCCHs are configured in one 
cell. In particular, if there are many UEs supporting the 
HSDPA technique in a cell, multiple HS-SCCH channels 
should be configured in one cell so as to efficiently pro- 
vide data services. 
20 [0012] In the conventional techniques, the common 
control channel is transmitted with a power level so high 
as to be received at a cell boundary. 
[0013] However, in the case that the HS-SCCH is 
transmitted with such a high power as in the convention- 
's al techniques, an inter-cell interference is increased, 
and since a large amount of the Node B power (base 
station power) should be assigned for the transmission 
of the HS-SCCH, the Node B power is wasted 
[0014] The above references are incorporated by ref- 
30 erence herein where appropriate for appropriate teach- 
ings of additional or alternative details, features and/or 
technical background. 

SUMMARY OF THE INVENTION 

35 

[001 5] Therefore, an object of the present invention is 
to provide a method for controlling a transmission power 
of a control channel for a channel shared by plural users, 
which is shared with timeslot by plural users. 

40 [0016] More preferably, the object of the present in- 
vention is to provide a method for setting transmission 
power of the timeslot of the control channel in relation 
to the transmission power of a channel dedicated to a 
userthat uses the timeslot. Wherein, the control channel 

45 may be HS-SCCH and the channel shared by plural us- 
ers may be HS-DSCH and the channel dedicated to a 
user may be DL DPCH of an UMTS system. 
[0017] Another object of the present invention is to 
provide a method for controlling a transmission power 

50 of an HS-SCCH that is capable of controlling a power of 
an HS-SCCH by using a downlink DPCH channel con- 
figured for every user equipment. 
[0018] Still another object of the present invention is 
to provide a method for controlling a transmission power 

55 of an HS-SCCH that is capable of reducing an inter-cell 
interference and effectively using power of a base sta- 
tion by transmitting transmission power of each sub- 
frame of HS-SCCH suitable for each terminal. 
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[001 9] To achieve at least the above objects in whole 
or In parts, there Is provided a method for controlling a 
transmission power of an HS-SCCH Including the steps 
of: receiving a transmit power control (TPC) command 
from a mobile station; determining transmission power 5 
of a downlink dedicated physical channel (DL DPCH) 
based on the received TPC command; and determining 
transmission power of a shared control channel for 
HS-DSCH (HS-SCCH) transmitted to each mobile sta- 
tion by using a power offset value related to transmis- io 
sion power of the DL DPCH. 

[0020] Preferably, the transmission power for a sub- 
frame of HS-SCCH Is offset relative to the transmission 
power for a field of DL DPCH. 
[0021] In addition, the transmission powerfor a slot In 
a sub-frame of HS-SCCH Is offset relative to the trans- 
mission power for a corresponding slot of DL DPCH. 
[0022] Preferably different power offset Is applied to 
transmission power of HS-SCCH according to whether 
UE Is In soft handover or not. 20 
[0023] Preferably, different power offset Is applied to 
transmission power of HS-SCCH according to whether 
UE is in soft handover or not, and if the UE is in soft 
handover, according to whether the cell transmitting the 
HS-SCCH Is primary or not. 25 
[0024] Preferably, transmission power of the 
HS-SCCH is detemiined by a relative power offset value 
of one field power among a data field, a TFCI field, a 
TPC field and a pilot field of DL DPCH. 
[0025] To achieve at least these advantages In whole so 
or in parts, there is further provided a method for con- 
trolling transmission power of an HS-DSCH In the HSD- 
PA system where mobile stations receive control Infor- 
mation transmitted over HS-SCCH by node B and then 
receive user data transmitted over HS-DSCH using the 35 
control information, wherein the transmission power of 
HS-SCCH is adjusted to power level required for each 
mobile station, based on the power control of DL DPCH 
configured for each mobile station. 

[0026] Preferably, transmission power of HS-SCCH is 40 
determined by a power offset relative to the transmis- 
sion power of the DL DPCH for specific user equipment, 
and transmission power of each sub-frame of HS-SCCH 
Is determined by a power offset value for each field pow- 
er of DL DPCH. 45 
[0027] Preferably, a radio network controller (RNC) 
sends the power offset value to the Node B, and the 
Node B determines the transmission power of the 
HS-SCCH using the received power offset value. 
[0028] Preferably, transmission power of the 50 
HS-SCCH is determined by using different power offset 
values according to whether a corresponding UE is In 
soft handover of its DL DPCH. 
[0029] Preferably, the radio network controller (RNC) 
sends the different power offset values to the Node B, 55 
and the Node B determines the transmission power of 
HS-SCCH by selecting one of those power offset values 
according to whether the UE is In soft handover. 



[0030] Preferably, a different power offset Is applied 
to transmission power of the HS-SCCH according to 
whether UE of a specific terminal is in soft handover or 
not and according to whether a cell transmitting 
HS-SCCH Is primary or not. 

[0031] Preferably, the power offset values includes: a 
first power offset value for a case that UE is not in soft 
handover; a second power offset value for a case that 
UE Is in soft handover and a base station cell is primary; 
and a third power offset value for a case that UE Is In 
soft handover and a base station cell Is non-primary. 
[0032] Preferably, the RNC sends the power offset 
values to the Node B (base station), and the Node B 
determines the transmission power of the HS-SCCH by 
selecting one of power offset values according to wheth- 
er the UE Is in soft handover and the cell transmitting 
HS-SSCH is primary. 

[0033] Preferably, the transmission power of 
HS-SCCH s determined by a power offset value of one 
of a data field, a TFCI field, a TPC field and a pilot field 
of the DL DPCH. 

[0034] Preferably the power offset values Includes: a 
first power offset value for a case that UE Is not In soft 
handover; a second power offset value for a case that 
UE is in soft handover and a base station cell is primary; 
and a third power offset value for a case that UE is in 
soft handover and a base station cell is non-primary. 
[0035] Additional advantages, objects, and features 
of the Invention will be set forth in part in the description 
which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the 
following or may be learned from practice of the Inven- 
tion. The objects and advantages of the Invention may 
be realized and attained as particularly pointed out in 
the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] The invention will be described In detail with 
reference to the following drawings in which like refer- 
ence numerals refer to like elements wherein: 

Figure 1 Is a drawing illustrating a structure of con- 
trol information transmitted over HS-SCCH; 
Figure 2 is a drawing illustrating signaling of 
HS-SCCH for transmitting the control Infonnation; 
Figure 3 is a drawing illustrating transmission timing 
of HS-SCCH and HS-DSCH; 
Figure 4 Is a drawing illustrating a power detennln- 
ing method of HS-SCCH in accordance with the 
present invention; 

Figure 5 Is a drawing Illustrating determining a rel- 
ative power transmission of HS-SCCH to a DL DP- 
CH of Figure 4; and 

Figure 6 Is a drawing Illustrating determining power 
transmission of HS-SCCH in soft handover in a ra- 
dio access network structure. 
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DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

[0037] In general, HS-SCCH Is divided into a plurality 
of sub-frames (Tframe'^ins). stnd each sub-frame trans- s 
mits control information dedicated to specific UE. Using 
such characteristics, in the present invention, as shown 
in Figure 4, unlike a general common control channel, 
each sub-frame of HS-SCCH is transmitted with re- 
quired power for each UE (UE#1-UE#4). io 
[0038] For this purpose, in the present invention, the 
power control of HS-SCCH Is performed by using the 
power control of DPCH for each UE. That is, according 
to the power control of donwiink (DL) and uplink DPCH, 
the transmission power of HS-SCCH can be adjusted. is 
In detail, It is constructed such that the transmission 
power of HS-SCCH is operated by a power offset related 
to the transmission power of DL DPCH. 
[0039] The DL DPCH consists of a data field, a TFCI 
field, a TPC field and a pilot field. Thus, slot transmission 20 
power of a specific sub-frame of HS-SCCH can be de- 
termined by a power offset for transmission power of 
one of theDL DPCH fields. 

[0040] Figure 5 is a drawing illustrating a method of 
determining transmission power of HS-SCCH for the 25 
downlink DPCH in accordance with one embodiment of 
the present invention. 

[0041] As shown in Figure 5, the transmission power 
for each slot in a sub-frame of HS-SCCH is offset rela- 
tive to the transmission power for one field of the corre- 3o 
spending slot of DL DPCH. Since the DL DPCH changes 
the transmission power for every one slot according to 
a power control command transmitted from the UE, re- 
sultantiy, the transmission power of each slot of 
HS-SCCH is also changed to transmission power suit- 35 
able to each UE. Therefore, it can be said that the power 
transmission of HS-SCCH is controlled by the TPC com- 
mand transmitted for the power control of DL DPCH 
from the UE. 

[0042] Figure 6 is a drawing illustrating a structure of 
a radio access network in soft handover between Nodes 
B in the RNC. 

[0043] As shown in Figure 6, the RNC existing in the 
UMTS radio access network manages dedicated radio 
resources allocated to each mobile station (UE) in the ^5 
radio network subsystem (RNS). 
[0044] If the mobile station (UE) is moved firom a first 
base station (Node 81 ) to a second base station (Node 
82) in the RNC, first and second base stations (Node 
81 and Node B2), respectively, demodulate signals re- so 
ceived from the UE and send demodulated DPCH 
frames to the RNC. Then, the RNC selects the best one 
from the received frames. In this manner, the mobile sta- 
tion can continuously maintain the DPCH channel by 
communicating with the two base stations(Node 81 and 55 
Node 82) simultaneously. 

[0045] In the radio access network structure as shown 
in Figure 6, the DL DPCH is transmitted in different two 



cells, and HS-SCCH is transmitted only in a cell belong- 
ing to the first base station (Node 1). Thus, in case of 
occurrence of a soft handover, operation of the 
HS-SCCH power control should be taken into account. 
[0046] That is, as shown in Figure 6, if DPCH of the 
UE is in soft handover, power control of associated DL 
DPCHs is performed in consideration of combining at 
the UE. In this respect, however, when the DL DPCH is 
in soft handover, HS-SCCH is not possibly in soft hando- 
ver, this situation needs to be considered in determining 
the transmission power. 

[0047] Therefore, in order to prevent an increase in 
an error rate of HS-SCCH that can possibly occur in the 
soft handover of DL DPCH, the transmission power of 
HS-SCCH should be increased. 
[0048] A method for controlling transmission power 
for HS-SCCH in the soft handover of DL DPCH will now 
be described. 

[0049] In the present invention, when determining the 
power offset of HS-SCCH, different power offset values 
are used according to whether DL DPCH is in soft 
handover or not. 

[0050] For this purpose, the RNC should send a pow- 
er offset value (POshcch_normal) for the case of not be- 
ing In a soft handover and a power offset value 
(POshcch_sho) for the case of being in a soft handover 
to the Node 8 (Node 81 in Figure 6) over an lub (inter- 
face between the control station and base station). 
[0051] Thereafter, the Node 8 determines the trans- 
mission power of HS-SCCH by using one of the two 
power offset values according to whether the DL DPCH 
is in soft handover. 

[0052] In general, in order to minimize occurrence of 
interference due to the DPCH transmitted from a plural- 
ity of cells in the soft handover, a 3GPP WCDMA uses 
a site selection diversity transmit (SSDT) technique. 
[0053] With the SSDT technique, in the soft handover, 
the UE selects a cell with the highest received signal 
power code (RSCP) value of a common pilot channel 
(CPICH) among active cells as a primary cell, desig- 
nates remaining cells as non-primary cells, and trans- 
mits an ID of the primary ceil to the active cells. 
[0054] And then, the primary ceil transmits the DPCH 
data, while the non-primary cells temporarily suspends 
transmission of DPCH data. The UE periodically meas- 
ure the RSCP of the CPICH and periodically transmits 
an SSDT ID of the primary cell to every active cell. At 
this time, the UE transmits the primary cell ID over a 
feedback information (FBI) field of DPCCH. 
[0055] Thus, in the present invention, whether a cell 
transmitting HS-SCCH is primary or non-primary, as 
well as whether the U E is in soft handover, is considered 
by utilizing the SSDT method. Irrespective of whether 
the DPCH is operated by SSDT, this method uses only 
an uplink signaling over the FBI field used in the SSDT. 
[0056] For this purpose, the RNC should send a pow- 
er offset value (POshcch_normal) for the case of not be- 
ing in soft handover, a power offset value 
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(POshcch_primary) for the case of being primary cell In 
soft handover, and a power offset value 
(POshcch_nonparimary) for the case of being non-pri- 
mary cell In soft handover to the corresponding Node B 
(Node B1 In Figure 6) on the lub. 
[0057] Thereafter, by using the SSDT cell ID transmit- 
ted by the UE, the Node B selects one of the three power 
offset values according to whether the UE Is In soft 
handover and according to whether the cell is primary 
in soft handover, to determine the transmission power 
of HS-SCCH. 

[0058] As aforementioned, the DL DPCH consists of 
the data field, the TFCI field, the TPC field and the pilot 
field, and the transmission power of HS-SCCH is deter- 
mined by a power offset for transmission power of one 
of those fields. 

[0059] In the above descriptions, the terminal, the mo- 
bile station and the UE are used with the same meaning. 
[0060] As so far described, the method for controlling 
transmission power of HS-SCCH of the present inven- 
tion can control power of HS-SCCH by using the DPCH 
channel configured in each UE. 
[0061] Especially, by transmitting power of each sub- 
frame suitably for each UE, and by setting suitable trans- 
mission power of HS-SCCH according to whether it Is 
In soft handover and according to whether it Is a primary 
cell in soft handover, an inter-cell Interference can be 
reduced and power of the base station can be effectively 
used. 

[0062] The foregoing embodiments and advantages 
are merely exemplary and are not to be construed as 
limiting the present invention. The present teaching can 
be readily applied to other types of apparatuses. The 
description of the present invention is Intended to be il- 
lustrative, and not to limit the scope of the claims. Many 
alternatives, modifications, and variations will be appar- 
ent to those skilled in the art. In the claims, means-plus- 
function clauses are intended to cover the structure de- 
scribed herein as performing the recited function and not 
only structural equivalents but also equivalent struc- 
tures. 



2. The method of claim 1 , wherein said control channel 
is HS-SCCH and said channel shared by plural us- 
ers is HS-DSCH and said channel dedicated to a 
user Is DL DPCH. 

5 

3. The method of claim 1 , wherein a different power 
offset is applied to said transmission power of said 
timeslot whether the UE of the user occupying said 
timeslot is in soft handover or not. 

10 

4. The method of claim 3, wherein a different power 
offset is applied to said transmission power of said 
timeslot whether the cell transmitting said a control 
channel is primary cell or not to the UE of the user 

15 occupying said timeslot. 

5. The method of claim 4, wherein the power offset val- 
ues comprises: 

20 a first power offset value for a case that the UE 

is not in soft handover; 

a second power offset value for a case that the 
UE is in soft handover and a base station cell 
is primary; and 

25 a third power offset value for a case that UE Is 

In soft handover and a base station cell Is non- 
primary. 

6. A method for controlling a transmission power of an 
30 HS-SCCH comprising: 

receiving a transmit power control (TPC) com- 
mand from a mobile station; 
determining transmission power of a downlink 

35 dedicated physical channel (DL DPCH) based 

on the received TPC command; and 
determining transmission power of a shared 
control channel for HS-DSCH (HS-SCCH) 
transmitted to each mobile station by using a 

<o power offset value related to transmission pow- 

er of the DL DPCH. 



1. A method for controlling transmission power of a 
control channel for a channel shared by plural us- 
ers, comprising: 

determining transmission power of a channel 
dedicated to a user, 

setting transmission power of a timeslot of said 
control channel in relation to said transmission 
power of a channel dedicated to a user that us- 
es the timeslot. 

transmitting signals over said control channel 
with the set power. 



7. The method of claim 6, wherein the transmission 
power for a sub-frame of HS-SCCH is offset relative 

*5 to the transmission power for a field of DL DPCH. 

8. The method of claim 7, wherein the power offset val- 
ue Is determined by a power offset value relative to 
transmission power of a pilot field among the fields 

50 of DL PDCH. 

9. The method of claim 6, wherein different power off- 
set is applied to transmission power of HS-SCCH 
according to whether UE is In soft handover or not. 

55 

10. The method of claim 6, wherein the transmission 
power of HS-SCCH Is determined by using a differ- 
ent power offset value according to whether US is 
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in soft handover and according to whether the cell 
transmitting the HS-SCCH is primary or not. 

11. The method of claim 10, wherein the power offset 
values comprises: s 

a first power offset value for a case that UE is 
not In soft handover; 

a second power offset value for a case that UE 
is in soft handover and a base station cell Is pri- io 
mary; and 

a third power offset value for a case that UE Is 
in soft handover and a base station cell is non- 
primary. 

15 

12. The method of claim 6, wherein the transmission 
power of HS-SCCH Is determined by a relative pow- 
er offset value to power of one of a data field, a TFGI 
field, a TPC field and a pilot field of a DL DPCH. 
(downlink dedicated physical channel). 20 

13. A method for controlling transmission power of an 
HS-SCCH in the HSDPA system where mobile sta- 
tions receive control Information transmitted over 
HS-SCCH by node B and then receive user data 25 
transmitted over HS-DSCH using the control Infor- 
mation, 

wherein the transmission power of HS-SCCH 
is adjusted to power level required for each mobile 
station, based on the power control of DL DPCH so 
configured for each mobile station. 

14. The method of claim 13, wherein the transmission 
power of HS-SCCH is determined by a relative pow- 
er offset to the transmission power of DL DPCH. 35 

15. The method of claim 14, wherein the transmission 
power for a sub-frame of HS-SCCH is offset relative 
to the transmission power for a field of DL DPCH. 

16. The method of claim 13, wherein a different power 
offset Is applied to transmission power of HS-SCCH 
according to whether UE is in soft handover or not. 

17. The method of claim 13, wherein the transmission « 
power of HS-SCCH is determined by using a differ- 
ent power offset value according to whether UE is 

in soft handover and according to whether the cell 
transmitting the HS-SCCH is primary or not. 

50 

18. The method of claim 17, wherein the power offset 
values comprises: 

a first power offset value for a case that UE Is 
not In soft handover; 55 
a second power offset value for a case that UE 
is in soft handover and a base station cell is pri- 
mary; and 



10 

a third power offset value for a case that UE is 
in soft handover and a base station cell is non- 
primary. 

19. The method of claim 13, wherein the transmission 
power of HS-SCCH is detennined by a relative pow- 
er offset value to power of one of a data field, a TFCI 
field, a TPC field and a pilot field of a DL DPCH 
(downlink dedicated physical channel). 
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